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Objective: We examined trends and patient characteristics for non-traumatic dental  condition 
(NTDC) visits to emergency departments (EDs), and compared them to other ED visit 
types, speciﬁcally non-dental ambulatory care sensitive conditions (non-dental ACSCs) and 
 non-ambulatory care sensitive conditions (non-ACSCs) in the United States.
Methods: We analyzed data from the National Hospital Ambulatory Medical Care survey 
(NHAMCS) for 1997 to 2007. We performed descriptive statistics and used a multivariate 
multinomial logistic regression to examine the odds of one of the three visit types occurring at 
an ED. All analyses were adjusted for the survey design.
Results: NTDC visits accounted for 1.4% of all ED visits with a 4% annual rate of increase 
(from 1.0% in 1997 to 1.7% in 2007). Self-pay patients (32%) and Medicaid enrollees (27%) 
were over-represented among NTDC visits compared to non-dental ACSC and non-ACSC 
visits (P ? 0.0001). Females consistently accounted for over 50% of all types of ED visits 
examined. Compared to whites, Hispanics had signiﬁcantly lower odds of an NDTC visit versus 
other visit types (P ? 0.0001). Blacks had signiﬁcantly lower odds of making NDTC visits 
when compared to non-dental ACSC visits only (P ? 0.0001). Compared to private insurance 
enrollees, Medicaid and self-pay patients had 2–3 times the odds of making NTDC visits com-
pared to other visit types.
Conclusion: Nationally, NTDC visits to emergency departments increased over time. Med-
icaid and self-pay patients had signiﬁcantly higher odds of making NDTC visits.
Keywords: emergency service, dental disease, adults, dental utilization
Introduction
The use of emergency departments for non-urgent or preventable medical conditions 
is a growing public health concern for policymakers, health advocates, and providers 
across the United States. Nationally, emergency department visits increased by 
approximately 26% and 38% at different times from 1994 to 2007.1–4 Depending 
on either delay of care, duration of symptoms prior to ED presentation and other 
medical criteria, the majority of studies report an increase of between 20% and 35% 
for non-urgent conditions.5–8 Nonetheless, there is some doubt about the reliability 
of these estimates because of  inconsistencies in the description of non-urgent visits 
to emergency departments by different investigators.8 Despite this, these trends are 
of concern given the current economic climate, the ongoing debate on the Health 
Care Reform Act and the fact that emergency departments are gradually becoming 
overstretched and are approaching capacity.
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Few studies have attempted to document information on 
the use of emergency departments for non-traumatic dental 
condition visits, and most of these used non-probability 
samples with small sample sizes drawn from urban, local, 
and state hospitals.9–13 One exception was a rather dated 
study by Lewis et al, which reported that dental-related ED 
visits were more likely to occur among Medicaid enrollees or 
uninsured patients.14 Recently, Okunseri et al analyzed Med-
icaid claims data from the state of  Wisconsin and found that 
adults, Native Americans, and enrollees residing in entire 
dental health professional shortage areas were signiﬁcantly 
more likely to make NTDC visits to EDs and physicians’ 
ofﬁces (POs).15 Information on national trends for NTDC 
visits to EDs continues to be scarce and the subject receives 
limited attention.
Ambulatory care sensitive conditions (ACSCs) are 
conditions for which timely and effective outpatient care could 
prevent or minimize the need for hospital-based services, that 
is conditions for which appropriate and timely primary medical 
and/or dental intervention could prevent or reduce the odds of 
emergency department visits for different population groups 
(see Appendix). NTDCs are a part of ambulatory care sensitive 
conditions (see Appendix). Therefore, we hypothesized that 
NTDC visits would exhibit different epidemiological patterns 
when compared to other ED visit types or would be similar to 
other ACSC conditions. Our study focused on expanding our 
understanding of the different ED visit patterns: non-traumatic 
dental condition, non-dental ACSC and non-ambulatory 
care sensitive condition (non-ACSC) visits. The study used 
nationally representative data available for 1997 to 2007 to 
examine trends and patient characteristics for NTDC visits 
and compared them to non-dental ACSC and non-ACSC visits 
to emergency departments in the United States. The study 
provides robust and generalizable information on trends and 
patient characteristics that are important for program planning 
and policy development.
Methods
Data source
We analyzed data from the National Hospital Ambulatory 
Medical Care Survey (NHAMCS) for 1997–2007. The 
NHAMCS was initiated in 1992 to gather, analyze, and 
disseminate information about health care provided by 
hospital emergency departments and outpatient departments. 
NHAMCS is part of the ambulatory component of the 
National Health Care Surveys, a family of surveys that 
measures health care utilization across various types of 
providers. The NHAMCS is designed to provide information 
about the health problems of ambulatory patients and the 
treatment given to them in hospital emergency and outpatient 
departments. NHAMCS data is collected in accordance with 
the privacy guidelines of the Health Insurance Portability and 
Accountability Act (HIPAA).3
Statistical analyses
We used the primary diagnosis code for each ED visit to 
classify it as an NTDC, non-dental ACSC visit, or non-ACSC 
visit. We performed descriptive statistics and used multivari-
ate multinomial logistic regression to examine the odds of an 
ED visit belonging to one of the three considered visit types. 
All analyses were adjusted for the survey design. Age was 
categorized into 6 groups, with cut-offs chosen to approxi-
mate the lower and upper tenth and twenty-ﬁfth quartiles, 
and the median in the entire population. Based on ﬁndings 
from the descriptive statistics, calendar year was treated as 
a linear continuous predictor in the multivariate analyses. 
All statistical analyses were performed using SAS© software 
version 9.2 (SAS Institute Inc, Cary, NC), with the primary 
model ﬁtted using Proc Surveylogistic. Sample estimates 
were weighted to provide national estimates, and standard 
errors were adjusted to reﬂect the complex sampling scheme 
of NHAMCS. An alpha level of 0.05 was used throughout to 
denote statistical signiﬁcance. The study was approved by the 
Marquette University Institutional Review Board.
Results
From 1997–2007, non-traumatic dental condition visits 
accounted for 1.4%, non-dental ACSC visits, 17.8%, and 
non-ACSC visits 81% of all ED visits in the United States 
(Table 1). The distribution of the different types of ED vis-
its across the years is shown in Figure 1. The proportion of 
non-ACSC and non-dental ACSC visits to EDs was almost 
uniform over time, albeit with a gradual increase, unlike 
the distribution of NTDC visits which increased sharply 
over time. Table 2 shows demographic characteristics for 
the three types of visits to emergency departments (non-
ACSC, non-dental ACSC and NTDC) analyzed in this 
study. Females consistently accounted for slightly over 50% 
of NTDC, non-ACSC, and non-dental ACSC visits. The 
distribution of NTDC visits was signiﬁcantly different from 
that of non-ACSC and non-dental ACSC visits by payer 
type (P ? 0.0001). Self-pay patients were over-represented 
among NTDC visits compared to non-dental ACSC and 
non-ACSC visits (32% versus 14% and 16%). Most of the 
non-ACSC and non-dental ACSC visits were by private 
insurance patients (38%, 33%). The gender distribution of 
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Table 1 Counts and distribution of different emergency department 
visits: 1997–2007
Emergency 
department  
visit type
Frequency 
in NHAMCS
Estimated  
frequency  
in population
Percent  
of visits (SE)
Non-ACSC 281,435 969,453,023 80.8 (0.2)
Non-dental ACSC 60,617 213,350,353 17.8 (0.2)
NTDC 4,726 16,379,580 1.4 (0.1)
Abbreviations: Non-ACSC, non-ambulatory care sensitive conditions; non-dental 
ACSC, non-dental ambulatory care sensitive conditions; NTDC, non-traumatic 
dental condition; NHAMCS, National Hospital Ambulatory Medical Care Survey; 
SE, standard error.
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Figure 1 Frequency polygon showing the distribution of the different ED visit types: 
1997–2007. 
Abbreviations: Non-ACSC, non-ambulatory care sensitive condition; Non-dental 
ACSC, non-dental ambulatory care sensitive condition; NTDC, non-traumatic dental 
condition.
NTDC visits was very similar to that of non-ACSC visits 
(P ? 0.3), but signiﬁcantly different from non-dental ACSC 
visits, which had a 2.4 percentage point higher representation 
of females (P ? 0.01).
The age distribution of NTDC visits was signiﬁcantly 
different from that of both non-ACSC visits and non-
dental ACSC visits (P ? 0.0001). Adults (19–52 years) 
and especially younger adults (19–33 years) were substan-
tially overrepresented, with 79% and 48% of NTDC visits 
respectively. In contrast, for non-ACSC visits, adults were 
52% and younger adults 25%. For non-dental ACSC visits, 
adults were 38% and younger adults 19%. Correspondingly, 
older patients were underrepresented among NTDC visits, 
with fewer than 2% of such visits occurring among patients 
aged 73 years or older, compared to about 11% in the other 
categories. The racial/ethnic distribution of NTDC visits 
compared to non-ACSC visits and non-dental ACSC visits 
was signiﬁcantly different (P ? 0.0001). Whites accounted 
for over 50% of all three types of ED visits followed by non-
Hispanic blacks with 17% to 21%. Hispanics consistently 
accounted for over 10% of non-dental ACSC and non-ACSC 
visits, and slightly less than 10% of NTDC visits.
Table 3 shows the multivariate multinomial logistic 
regression analysis of the effect of the predictors on the odds 
of making an NTDC visit compared to non-dental ACSC 
and non-ACSC visits. In general, the ﬁndings are consistent 
with the univariate descriptive statistics. Compared to 
private insurance patients, self-pay and Medicaid enrollees 
had significantly higher odds of having had an NTDC 
visit compared to non-ACSC and non-dental ACSC visits. 
Compared to 19–33 year olds, all other age groups had 
significantly lower odds of having had an NTDC visit 
compared to non-ACSC and non-dental ACSC visits. 
Compared to non-Hispanic whites, Hispanics had 57%–65% 
lower odds of making an NDTC visit than a non-ACSC 
or non-dental ACSC visit (P ? 0.0001), and Blacks had 
signiﬁcantly lower odds for NTDC visits only when compared 
to non-dental ACSC visits. Females had signiﬁcantly lower 
odds (OR ? 0.84) of making NTDC visits to EDs compared 
to non-dental ACSC visits, but the difference for non-ACSC 
visits (OR ? 0.98) was not signiﬁcant.
Discussion
Despite the growing number of articles from state Medicaid 
databases and non-probability samples published on the use 
of EDs for NTDC visits, little is known about national trends 
and patient characteristics of ED use for NTDC visits. We 
found a substantial increase in NTDC and ACSC visits to 
emergency departments from 1997 to 2007 in the United 
States. NTDC visits to emergency departments increased 
by 54% at an annual rate of 4% during the study period. 
This increase is troubling given that the total of all ED visits 
increased by about 23% and the overall population increased 
by 12.5% during the same study period.4 In addition, the 
NTDC visits population is in many aspects more similar to 
the non-ACSC visits population than the non-dental ACSC 
population. This somewhat contradicts what we expected a 
priori and thus highlights that there are different underlying 
processes and attributes for making these different visits. 
Furthermore, because ACSCs can be used to evaluate access 
to care, our ﬁndings indicate that there is a lingering problem 
of inadequate access to dental care for many Americans,16 
and that the use of EDs for NTDC visits still remains a public 
policy concern due to the associated cost implications. It is 
also important to note that treatments provided at emergency 
departments for NTDCs and ACSCs are for the most part 
temporary care and do not offer the opportunity for care 
continuity.
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Compared to 19–33 year olds, all other age groups in the 
study had signiﬁcantly lower odds of making any of the ED 
visits described. This ﬁnding is consistent with prior stud-
ies in medicine and dentistry, which document that people 
older than 18 years were signiﬁcantly more likely to use EDs 
for NTDC visits.15,17,18 Tang et al reported that adults 18–64 
years old had signiﬁcantly higher rates of making ED visits, 
while children less than 18 years old and adults 65 years 
and older did not show signiﬁcant differences in their visit 
rates.4 While our study used different age cut-offs, we found 
that persons aged 53–72 years and those 73 years old and 
older had signiﬁcantly lower odds of making NTDC visits, 
compared to non-ACSC and non-dental ACSC visits. Fur-
thermore, Okunseri et al reported that young to middle-aged 
adults aged 19 to 42 years were most likely to be frequent 
users of EDs and POs for NTDCs.19 These results clearly 
suggest that the use of EDs for NTDC visits in the United 
Sates is peculiar to young and middle-aged adults and could 
be directly linked to inadequate access to dental care. It is 
therefore necessary that the development of strategies to 
address ED use for NTDC visits should focus more on health 
care system factors that are related to adults.
Dental care ﬁnancing and other demographic factors 
inﬂuence an individual’s ability to decide on whether and 
where to receive dental care in the United States. We found 
that persons identiﬁed as self-pay and those enrolled in 
Medicaid had signiﬁcantly higher adjusted odds of making 
an NTDC visit, compared to private insurance patients for 
both non-ACSC and non-dental ACSC visits. Interestingly, 
the self-pay and Medicaid groups constituted slightly over 
50% of  the population presenting to EDs for NTDC visits and 
should most likely beneﬁt from safety net dental programs. 
That being said, Bailit et al have reported that safety net 
dental programs have a limited capacity relative to the size 
of the underserved population,20 even with the passing of 
legislation such as the Health Care Safety Net Amendments 
of 2002.21 Additionally, ﬁndings on Medicaid enrollees are 
consistent with prior studies that have documented their use 
of EDs as a primary source of care and the many barriers 
they face in accessing dental care in private ofﬁces.4,22,23 
These include the misdistribution of dentists, low Medicaid 
reimbursement and the severe shortage of minority dentists 
who are reported to be more likely to accept new Medicaid 
patients.24–27
Table 2 Demographic characteristics for the three types of emergency department visits (non-ACSC, non-dental ACSC and NTDC) 
for children and adults, 1997–2007
Variable Non-ACSC visits  
% (SE)
Non-dental  
ACSC visits  
% (SE)
NTDC visits  
% (SE)
Non-ACSC  
versus NTDC 
P-value
Non-dental ACSC 
versus NTDC 
P-value
Payer type ?0.0001 ?0.0001
Private insurance 37.8 (0.5) 33.3 (0.6) 25.4 (0.9) – –
Medicaid 19.1 (0.4) 27.6 (0.5) 26.8 (0.9)
Medicare 14.6 (0.2) 17.0 (0.4) 5.8 (0.5) – –
Self-pay 15.7 (0.3) 13.8 (0.3) 32.2 (1.1) – –
Unknown 9.3 (0.4) 5.5 (0.3) 6.8 (0.7) – –
Other 3.6 (0.2) 2.8 (0.2) 3.0 (0.4) – –
Gender 0.3126 0.0163
Female 52.9 (0.2) 56.3 (0.3) 53.9 (1) – –
Male 47.1 (0.2) 43.7 (0.3) 46.1 (1) – –
Age group ?0.0001 ?0.0001
0–4 years 9.1 (0.2) 21.1 (0.5) 4.9 (0.4)
5–18 years 15.2 (0.2) 15.6 (0.2) 9.1 (0.6) – –
19–33 years 25.0 (0.2) 19.2 (0.3) 47.7 (1.2) – –
34–52 years 26.7 (0.2) 18.4 (0.3) 31.0 (0.9) – –
53–72 years 14.2 (0.1) 13.8 (0.3) 5.6 (0.4) – –
Over 73 years 9.9 (0.2) 11.9 (0.3) 1.8 (0.3) – –
Race/ethnicity ?0.0001 ?0.0001
Non-hispanic white 56.4 (1) 51.8 (1.1) 55.7 (1.6) – –
Non-hispanic black 17.4 (0.7) 21.1 (0.9) 21.2 (1.1) – –
Hispanic 10.8 (0.6) 13.0 (0.8) 8.8 (0.7)
Other 2.3 (0.2) 2.1 (0.2) 2.0 (0.3) – –
Unknown ethnicity 13.1 (0.8) 11.9 (0.8) 12.2 (1.1) – –
Abbreviations: Non-ACSC, non-ambulatory care sensitive conditions; non-dental ACSC, non-dental ambulatory care sensitive conditions; NTDC, non-traumatic dental 
condition; SE, standard error.
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Tang et al documented that blacks had nearly twice 
as high ED visit rates compared to non-Hispanic whites 
and  Hispanics.4 In our study, Hispanics and blacks had 
signiﬁcantly lower odds for NTDC visits compared to non-
dental ACSC visits to EDs after adjustment for available 
 covariates. Cunningham et al reported that people who had 
public insurance coverage, belonged to the black race, and 
were low income earners were more likely to use EDs for 
non-urgent medical care.7 Our ﬁndings are in contrast with 
literature documentation stating that blacks are more likely 
to use EDs for primary care because they do not have a 
usual source of care.28 When compared with non-ACSC 
visits,  Hispanics had signiﬁcantly lower odds of NDTC visits 
despite published reports on the disproportionate burden of 
dental diseases in racial and ethnic minority groups. One 
 possible explanation for the differences seen among racial and 
ethnic minorities could be related to cultural norms/ attitudes 
about oral hygiene or dental care-seeking behavior.
There are potential limitations to our study that should 
be mentioned. First, patient-speciﬁc identiﬁers were not pro-
vided in the database, thus making it impossible to determine 
whether an individual had more than one visit for any of the 
ED visit types examined during the data collection period. 
Secondly, we recognize that all data were collected and coded 
by ED staff and could be subject to coding errors. Third, the 
data documented discharge diagnosis and did not capture the 
individual perspectives of the ED users or their concepts of 
emergency conditions requiring care at the ED.
Conclusion
NTDC visits increased over time and Medicaid and self-pay 
patients have signiﬁcantly higher odds of making NDTC 
 visits in the United States. Inappropriate and continuous 
use of emergency departments for ACSC and NTDC visits 
are  troubling and may contribute to overcrowding, increased 
care costs and longer wait times for patients with urgent 
 medical and dental conditions. A reduction in all identiﬁed ED 
visit types would require different intervention strategies given 
the mix of the population involved in making different types 
of ED visits. Regardless of one’s perspective, NTDC visits are 
best addressed in a dental ofﬁce setting due to the availability 
of deﬁnitive care and the likelihood of continuity of care.
Table 3 Multivariate multinomial logistic regression analysis: the effect of the predictor on the odds of an NTDC visit compared to 
non-ACSC and non-dental ACSC visits
Predictor Adjusted odds ratio (OR) and 95% confidence interval
NTDC versus non-ACSC P-value NTDC versus non-dental ACSC P-value
Payer type
Private insurance 1.00 1.00
Medicaid 2.22 (2.00–2.48) ?0.0001 1.67 (1.49–1.86) ?0.0001
Medicare 1.34 (1.07–1.67) 0.0117 1.04 (0.83–1.30) 0.7445
Self-pay 2.51 (2.28–2.77) ?0.0001 2.38 (2.14–2.65) ?0.0001
Unknown 1.00 (0.83–1.21) 0.9950 1.41 (1.17–1.70) 0.0004
Other 1.19 (0.92–1.53) 0.1908 1.33 (1.03–1.70) 0.0271
Gender
Female 0.98 (0.91–1.06) 0.6369 0.84 (0.77–0.91) ?0.0001
Male 1.00 1.00
Age group (year)
0–4 0.28 (0.23–0.35) ?0.0001 0.10 (0.08–0.12) ?0.0001
5–18 0.33 (0.29–0.39) ?0.0001 0.26 (0.22–0.30) ?0.0001
19–33 1.00 1.00
34–52 0.65 (0.59–0.73) ?0.0001 0.73 (0.65–0.81) ?0.0001
53–72 0.24 (0.20–0.28) ?0.0001 0.20 (0.16–0.23) ?0.0001
73 and over 0.11 (0.08–0.16) ?0.0001 0.08 (0.06–0.11) ?0.0001
Race/ethnicity
Non-hispanic white 1.00 1.00
Non-hispanic black 0.99 (0.89–1.11) 0.9195 0.78 (0.70–0.88) ?0.0001
Hispanic 0.67 (0.58–0.77) ?0.0001 0.57 (0.49–0.66) ?0.0001
Other 0.86 (0.65–1.14) 0.3017 0.89 (0.66–1.20) 0.4504
Unknown ethnicity 1.02 (0.88–1.18) 0.8145 1.01 (0.87–1.17) 0.8976
Year 1.05 (1.04–1.07) ?0.0001 1.06 (1.04–1.08) ?0.0001
Abbreviations: Non-ACSC, non-ambulatory care sensitive conditions; Non-dental ACSC, non-dental ambulatory care sensitive conditions; NTDC, non-traumatic dental 
condition.
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Appendix
Description of non-traumatic dental 
conditions (NTDC)
Patients with NTDC visits were identiﬁed by physician 
discharge diagnosis codes assigned based on the International 
Classiﬁcation of Diseases 9th Revision-Clinical Modiﬁcation 
(ICD-9-CM). The ICD-9-CM discharge diagnostic codes 
deﬁned in our study as NTDC visits are as follows: 520.0–
521.9 (disorders of tooth development and eruption, diseases 
of dental hard tissues of teeth); 522.0–522.9 (diseases of pulp 
and periapical tissues); 523.0–523.9 (gingival and periodontal 
diseases); 524.0–524.9 (dentofacial anomalies, including 
malocclusion); 525.0 (exfoliation of teeth due to systemic 
causes); 525.2 (atrophy of edentulous alveolar ridge), 525.3, 
(retained dental root);525.4 (complete edentulism) 525.5 
(partial edentulism); 525.6 (unsatisfactory restoration of 
tooth); 525.9 (unspeciﬁed disorder of the teeth and supporting 
structures); 526.0–526.9 (diseases of the jaw); 527.0–527.9 
(diseases of the salivary glands); 528.0–528.9 (diseases of 
the oral soft tissues, excluding lesions speciﬁc for gingival 
and tongue and excluding 528.3 which includes Ludwig’s 
angina); 529.0–529.9 (diseases and other conditions of the 
tongue); and 873.63 (internal structures of mouth, without 
broken teeth). These selected ICD-9-CM codes for NTDC 
visits are identical to those used in other published studies 
analyzing dental visits to emergency departments.15
Description of ambulatory medical care 
sensitive conditions (ACSC)
Ambulatory care sensitive conditions are conditions for 
which timely and effective outpatient care could prevent 
or minimize the need for hospital-based services. They 
include such conditions as complications from diabetes, 
perforated appendicitis, chronic obstructive pulmonary 
disease, hypertension, congestive heart failure, dehydration, 
urinary infections, dental problems, and adult asthma. ACSCs 
were deﬁned following the deﬁnitions of the Agency for 
Healthcare Research and Quality (AHRQ), as implemented 
in the Prevention Quality Indicators which form part of the 
AHRQ Quality Indicators program. ACSCs were subdivided 
into dental ACSCs (deﬁned as ACSC that are also NTDCs), 
and all other conditions.
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